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The  thigh,  Jwhich  may  he  freely  flexed 
upon  the  pelvis,  as  in  the  act  of  raising 
the  knee,  cannot  he  extended  back- 
wards beyond  a perpendicular  line 
drawn  from  the  acetabulum  through  the 
long  axis  of  the  inferior  extremity.  The 
leg,  on  the  other  hand,  cannot  be  ex- 
tended beyond  a similar  line,  hut  may 
he  flexed  to  almost  any  extent  upon  the 
thigh.  The  movements  in  the  one 
, joint’are  precisely  the  opposite  to  those 
in  the  other.  In  the  upright  position 
the  bones  composing  the  knee-joint  am 
held  by  the  ligaments,  as  well  as  by  the 
muscles,  immoveahly  fixed,  so  that  the 
limb  may  constitute  a firm  column  of 
support  to  the  weight  of  the  trunk  ; but 
in  the  semiflexed  position  the  tibia  is 
capable  of  rotating  to  a limited  extent 
upon  the  articulating  extremity  of  the 
femur. 

The  number,  direction,  and  points  of 
i attachment  of  the  ligaments  of  the 
1 knee-joint  have  a direct  relation  to 
these  three  points : namely,  the  free- 
t dom  of  flexion ; the  firmness  of  the 
’ whole  limb  in  its  extended  position ; 

I and  the  power  of  rotation,  to  a Limited 
< extent,  when  the  leg  is  bent  upon  the 
I thigh. 

Flexion. — Tire  jrrominent  and  hoii- 
izontally  elongated  condyles  of  the  fe- 
imur  have  their  articulating  smTaces 
continued  backwards  to  the  shaft  of  the 
1 hone,  that  the  shallow  head  of  the  tibia 
may  freely  move  in  the  common  flexion 


of  the  leg,  as  in  the  act  of  walking,  run- 
ning, &c.  Most  persons,  and  indeed  all 
by  practice,  can,  with  a slight  efibit 
and  with  the  assistance  of  the  hand, 
make  the  extremity  of  the  os  calcis,  or 
the  heel,  touch  the  buttock  opposite  the 
tuberosity  of  the  ischium.  If,  in  the 
dead  subject,  the  mechanical  obstruc- 
tion offered  to  exti-eme  fle.xion  by  the 
muscles  of  the  calf  of  the  leg,  and  by  the 
hamstring  muscles,  be  removed,  the 
approximation  of  the  heel  and  buttock 
is  the  more  easy.  It  is  therefoi'e  irra- 
tional to  talk  of  any  ligaments  being 
concerned  in  checking  a movement 
which  the  mechanical  construction  of 
the  joint  allows  in  its  fi-eest  range.  The 
only  tension  observed  is  in  the  fold  of 
synovial  membrane,  and  in  a few  stray 
ligamentous  fibres,  covering  the  ante- 
rior surface  of  the  crucial  ligaments; 
but  the  resistance  thus  offered  is  incon- 
siderable, and  maybe  overcome  without 
damage  to  the  ligamentous  structures 
of  the  knee. 

Extension. — The  leg  cannot  be  ex- 
tended beyond  a sti-aight  line  drawn 
perpendicularly  through  the  long  axis 
of  the  inferior  extremity.  In  complete 
extension  all  the  ligaments  are  tense ; 
and  an  attempt  to  force  the  leg  beyond 
this  line  would  rupture,  first,  the  liga- 
mentum  posticum  Winslowii;  secondly, 
the  two  lateral  ligaments ; and  thirdly, 
the  two  crucial  ligaments.  In  the  li  ring 
subject  the  resistance  offered  by  the 
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flexor  muscles  of  the  leg  inserted  into 
the  upper  extremity  of  the  tibia  and  the 
fibula  must  also  be  overcome.  It  is  for 
the  purpose  of  limiting  extension  tliat 
the  semi-memhranosus  muscle  sends  a 
strong  tendinous  prolongation  upwards 
from  its  tendon  of  insertion  into  the 
external  condyle  of  the  femur.  Tlie 
two  lateral  ligaments  for  the  same  pur- 
pose extend  obliquely  hachwards,  as 
well  as  downwai’ds,  from  their  res])ecti  ve 
origins  to  the  heads  of  the  tibia  and 
fibula : from  the  shape  of  the  condyles 
of  the  femur,  extension  separates  more 
widely  their  fi.xed  points,  and  thus  ren- 
ders them  more  tense.  This  remark 
refers  especially  to  the  external  lateral 
ligament. 

When  the  leg  is  semijlexed  it  may  be 
rotated  to  a limited  extent  both  inwards 
and  outwards. — In  this  position  the  in 
temal  lateral  ligament  is  nearly  as  tense 
as  in  tlie  extended  state  of  the  joint; 
the  shape  of  the  internal  condyle  being 
such,  that  flexion  does  not  cause  any 
considerable  approximation  of  its  fixed 
points.  Indeed,  there  is  one  position 
in  which  the  ligament  is  rather  stretched 
than  otherwise,  and  the  surfaces  of  the 
tibia  and  femm-  are  pressed  together 
more  firmly  than  in  others. 

The  external  lateral  ligament  is  re- 
laxed.— In  flexion,  the  fixed  points  of 
this  ligament  are  approximated  nearly 
a quarter  of  an  inch.  The  external 
condyle  of  the  femur  is  so  shaped,  that 
a line  drawn  from  the  point  of  attach- 
ment of  the  external  lateral  ligament  to 
the  siuface  of  the  bone  measures  more 
if  drawn  dfrectly  downwards  in  the  line 
of  the  axis  of  the  former,  tlian  if  di-awn 
at  right  angles  to  this  line,  fr’om  the 
same  point  in  the  dh-ection  backwards. 

My  friend  Mr.  Ingram  has  kindly 
measured  several  bones,  to  ascertain, 
at  my  request,  the  accmacy  of  this  point, 
and  the  accompanying  drawing  illus- 
trates the  result  of  his  examinations. 
Let  it  be  understood,  therefore,  that  the 
shape  of  the  condyles  has  a direct  in- 
fluence upon  the  state  of  tension  of  the 
lateral  ligaments.  The  circumference 
of  the  internal  condyle  of  the  femm'  is 
part  of  a circle;  the  point  of  attach- 
ment of  the  internal  lateral  ligament 
being  in  its  centre  : flexion  influences, 
in  a scarcely  perceptible  manner,  the 
state  of  tension  of  the  ligament.  The 
external  condyle  of  the  femm'  is  of 
elongated  foi-m  : the  external  lateral 
ligament  is  attached  much  fm-thor  back 


than  the  internal,  and  flexion  brings 
its  fixed  point  nearer  tlie  sm-lace  of  the 
joint. 

Internal  condyle. 


A.  Attachment  of  internal  lateral  ligament. 
External  Condyle. 


B.  Attachment  of  external  lateral  ligament. 

Tlierefore,  in  flexion,  the  internal 
articulating  surface  of  the  tibia,  and  the 
internal  condyle  of  the  femur,  being 
held  together,  form  a sort  of  pivot, 
around  which  the  external  articulating 
surface  of  the  tibia  moves  in  rotation. 

The  internal  interartieular  jibro-carti- 
luge  is  of  semilunar  form. — It  is  attached 
to  the  head  of  the  tibia  by  its  two 
widely  separated  exti'emities,  and  to  the 
internal  lateral  bgament  at  the  mid- 
point of  its  circumference.  It  is,  there- 
fore, immoveable,  and  it  con'esponds 
with  the  other  conditions  of  the  inner 
half  of  the  knee. 
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CORRIGENDA. 


In  the  Engravings  to  Mr.  Coote’s  paper,  the  condyle 
marked  A is  the  external  condyle ; and  the  horizontal 
line  behind  A ought  to  be  shorter  than  the  vertical 
line.  The  condyle  marked  B is  the  Internal  condyle. 
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ITie  external  interarticular  Jihro  carti- 
llage  is  circular,  and  attached  to  the  houe 
i:only  at  that  point  where  the  two  ex- 
ttremities  meet.  A pouch  of  synovial 
imeiubraue  intervenes  between  it  and 
ithe  external  lateral  ligament.  It  freely 
fifollows  the  external  condyle  of  the 
fifemur  in  the  movement  of  rotation. 

The  accident  known  as  dislocation 
oof  the  semilunar  cartilage  aftects  the 
eexternal,  and  not  the  internal  cartilage, 
aas  has  been  erroneously  supposed. 

The  crucial  ligaments  have  for  their 
ooffice  the  limitation  of  the  rotatory 
nmoveuieut.  Eotate  the  foot  outwards, 
tthe  posterior  crucial  ligament  is  tense ; 
rrotate  the  foot  inwards,  the  anterior 
L'crucial  ligament  is  tense : but  in  this 
Matter  jiosition  both  ligaments  ai’e  tense, 
im  consequence  of  their  crossing  in  the 
imiddle  of  the  joint. 

The  posterior  crucial  ligament  is  in- 
tidmately  connected  at  its  tibial  insertion 
(fvith  the  posterior  cornu  of  the  moveable 
?3xternal  semilunar  cartilage,  which 
■cequii’es  to  be  held  under  the  extremity 
>bf  the  femur.  The  anterior  crucial 
ligament  is  not  so  intimately  connected 
CO  either  of  the  semilunai'  cartilages : 
tts  attachment  is  chiefly  to  the  bone. 
A small  transvei-se  band  connects  the 
iinterior  parts  of  both  these  semilunar 
■sartilages. 

There  are  many  muscles  which  rotate 
eeg  and  foot  inwards ; all  those  muscles 
unserted  into  the  inner  surface  of  the 
laead  of  the  tibia,  but  more  especially 
Ihe  semi-membranosus  and  the  popb- 
eeus. 

The  muscles  which  rotate  the  leg  and 
'oot  outwards  are  the  biceps  flexor 
iruris,  which  is  inserted  into  the  ex- 
tremity of  the  fibula  (the  homotype  of 
■he  olecranon),  and  the  tensor  vaginte 
■emoris,  which  is  continued  from  the 
rrista  of  the  ileum  downwards,  by  means 
ff  a strong  fascia,  to  the  head  of  the 
Ibia.  Dr.  Palasciano,  of  Genoa,  was 
me  first,  I believe,  to  point  out  the 


proper  functions  of  the  tensor  vaginte 
femoris.  Let  any  one  semiflex  the  leg, 
and  then  rotate  tlie  foot  outwards,  he 
will  feel  the  strong  ligamentous  band  on 
the  outer  part  of  the  thigli,  usually 
described  as  2>art  of  the  fascia  lata,  be- 
come tense  and  relaxed  with  the  move- 
ments of  the  limb.  Dr.  Palasciano 
justly  remarks,  that  a dense  fascia  is 
not  stretched  over  that  part  of  a limb 
where  the  muscles  are  most  powerful, 
otherwise  it  would  be  strong  where  it 
covers  tbe  adductors  on  tbe  inner  side 
of  tbe  thigh,  and  thin  on  the  outer  side 
of  the  limb,  which  is  occupied  only  by 
the  vastus  extemus  muscle.  He  might 
have  added  to  his  description  of  the 
muscle,  that  it  is  part  of  the  gluteus 
maxinius,  as  it  ai-ises  from  the  crista  of 
the  ileum  over  tbe  glutens  medius,  and 
is  inserted  into  the  anterior  mai'gin  of 
that  dense  band  of  fascia  wbich  re- 
ceives the  greater  part  of  the  gluteus 
maximus.  It  is  supplied  also  by  nerves 
from  the  sacral  plexus.  The  gluteus 
maximus  pulls  the  pelvis  backwards, 
and  assists  in  tbe  maintenance  of  the 
erect  posture : tbe  tensor  vaginae  femoris 
rotates  the  leg  when  semiflexed ; but,  if 
both  muscles  act  in  concert,  they  pull 
upon  a sti’ong  ligamentous  stay,  which 
binds  the  pelvis  to  the  head  of  the 
tibia. 

But  little  attention  has  been  paid  by 
anatomists  to  the  mechanism  for  the 
rotation  of  tbe  tibia  upon  tbe  femur; 
and  yet  it  is  exclusively  for  this  move- 
ment that,  in  place  of  the  hinge-shaped 
joint  instanced  in  the  elbow,  we  find 
the  flat  broad  surface  of  the  articulating 
exti-emity  of  the  tibia  applied  to  the 
condyles  of  the  femur. 

Liability  to  displacement  is  overcome 
by  an  assemblage  of  ligaments,  wbich, 
when  examined  in  minutest  detail,  show 
in  their  great  variety  of  form  and  at- 
tachments, the  most  perfect  adaptation 
to  the  office  which  they  have  to  perform. 
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